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The impact of labial fixed appliance orthodontic treatment on
patient expectation, experience, and satisfaction: An overview
of systematic reviews
ABSTRACT
Background: Patient perception with fixed appliance orthodontic treatment is important to improve oral health-
related quality of life. 
Objective: To evaluate the impact of labial fixed appliance orthodontic care on patient perception before, during,
and after treatment. 
Search Methods: Relevant systematic reviews investigating patient perception with fixed appliance orthodontic
treatment were identified by searching electronic databases: MEDLINE via OVID (1946 to 31 December 2018),
EMBASE (1974 to 31 December 2018),  AMED (Allied and Complementary Medicine Database)  (1985 to
November 2018), PubMed (inception to 31 December 2018), Web of Science (1900 to 2018) and PsychINFO
(1806 to 31 December 2018). Ongoing systematic reviews were searched using Prospero and a grey literature
search was undertaken using Google Scholar and OpenGrey (www.opengrey.eu/). No language restriction was
applied. 
Selection Criteria: Only studies investigating patient perception of fixed appliance orthodontic treatment were
included. 
Data Collection and Analysis: Screening, quality assessment [using the AMSTAR 2 tool (A Measurement Tool
to Assess Systematic Reviews)] and data extraction were performed by two authors independently. Information
was categorized and narratively synthesized for the key findings.
Results: A total of 163 articles investigating patient expectation, experience, and satisfaction with conventional
ligation labial fixed orthodontic appliances were obtained. Of these, 152 observational or interventional studies
were excluded, resulting in 11 eligible systematic reviews. Two were excluded as earlier reports of a Cochrane
review. The quality of the reviews was variable (critically low, low, and moderate). The findings were: aesthetics
represents a primary motive for orthodontic treatment; a temporary deterioration in the quality of life occurs
during the initial phases of treatment; gender and ethnicity factors do not have an impact on patient perception
of treatment;  and a positive relationship between orthodontist-patient-parent  is  important  to achieve patient
compliance and satisfaction.
Conclusions:  There is  a  lack of  high-quality  studies  in  terms of  systematic  reviews and meta-analyses  for
assessing patient perception with fixed appliance orthodontic treatment. The aesthetic impact of malocclusion is
the main motive for seeking orthodontic treatment. Quality of life reduces during the initial stages of orthodontic
treatment,  but  improves  in  the  later  stages  of  treatment.  Assessment  before,  during  and  after  orthodontic
treatment is necessary to comprehensively assess patient perception at all stages of care.
Registration: The  protocol  has  been  registered  with  PROSPERO.  The  registration  number  is:
CRD42019122653.
Conflict of Interest: None to declare.
Keywords: Patient perception, Fixed appliance, Overview of systematic reviews
INTRODUCTION
Accurate assessments of patient perception can lead to an improvement in the quality of orthodontic
treatment  by  determining  patient  expectation  and,  in  particular,  identifying  any  unrealistic
expectations of treatment. This is also less expensive and associated with a higher level of reliability
than other methods of assessing treatment quality. This is because evaluating treatment outcome using
occlusal indices provides adequate information about the quality of the final occlusion, but fails to
evaluate patient experience and satisfaction with treatment. (1) Increasing the knowledge base relating
to  patient  interaction  with  treatment  can  also  increase  patient  compliance  and  reduce  premature
cessation of treatment.(2) It has also been suggested that the informed consent process should comprise
every aspect of orthodontic treatment including not only the risks and benefits but also information
relating  to  evidence-based  patient  perception to  provide  patients  with  more  realistic  expectations
about the treatment outcome and the possible experiences during the proposed treatment. (3)  Tsichlaki
et al. (2018)(4) reported in their scoping review that the most frequently measured outcomes during
orthodontic  treatment  were  pain  (patient-reported),  periodontal  condition,  tooth  angulation  and
inclination  changes,  and  treatment  duration,  followed  by  rate  of  tooth  movement  and  skeletal
relationship changes.
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Generally, patient perception has been assessed using different methods, primarily using interviews
and questionnaires. Some of these scales or questionnaires are limited to evaluating discomfort and
pain using visual analogue scales (VAS)(5) or The McGill Pain Questionnaire.(6) Other studies have
however utilised more comprehensive questionnaires to evaluate the oral health-related quality of life
(OHRQoL).(7-12) 
Experience, Impact, and Satisfaction with Orthodontic Treatment
Experience and the impact of orthodontic treatment are generally measured in terms of improvement
of OHRQoL questionnaire scores.
Oral health-related quality of life (OHRQoL) can be defined as “the absence of negative impacts of
oral  conditions  on  social  life  and  a  positive  sense  of  dentofacial  self-confidence”.(13) It  has  an
important  role  in  the  outcomes  of  clinical  trial  to  evaluate  the  consequences  of  preventive  and
therapeutic programmes and aiding specialists  to improve the quality of oral  health treatments. (14)
Therefore, the World Health Organisation has recommended clinical studies should include quality of
life measures.(15,16) Quality of life is difficult to assess by a single measure, but some aspects are used
to evaluate this such as social, physical, functional, and psychological aspects.(14,17,18) These aspects are
directly affected by malocclusion and other dentofacial deformities.(19,20) 
In addition to the OHRQoL measures, recently developed questionnaires (21) have been introduced as
valid and reliable measures to be used in clinical trials for assessing expectations, experience, and
satisfaction of fixed appliance orthodontic treatment.(22) However, no systematic review has evaluated
all  three aspects together.  Overviews of systematic reviews have been introduced to healthcare in
recent years to synthesise and combine data from existing systematic reviews (including those with a
meta-analysis) to produce the highest quality of evidence to improve decision making by clinicians
and provide policy makers with evidence where the increasing pace and volume of evidence being
produced cannot  be  evaluated  adequately  using  the  rapid  review method.  To date,  these  are  not
common  in  Dentistry  and  Orthodontics  and  as  limited  information  about  patient  perception  or
orthodontic care before, during and after treatment exists. The objective of this overview is to evaluate
the impact of labial fixed appliance orthodontic care on patient perception before, during, and after
treatment.
MATERIALS AND METHOD
Ethical approval was not required for this study as this was an overview of systematic reviews and no
intervention, participant recruitment, or personal data collection were involved. The protocol for this
review  was  registered  with  PROSPERO:  CRD42019122653
(https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=122653). This overview was
prepared in line with the PRISMA guideline.
Selection Criteria
The following selection criteria were applied:
Participants: patients of any age with a malocclusion either expecting or undergoing fixed appliance
orthodontic treatment. Patients having undergone orthodontic treatment previously were excluded.
Intervention/exposure: Labial fixed appliance orthodontic treatment.
Comparator: Labial fixed appliance orthodontic treatment at another time-point or untreated controls.
Outcome  measures:  patient  perception  of  orthodontic  treatment,  either  assessed  using  OHRQoL
measures or any other measure to assess expectation, experience, and satisfaction with fixed appliance
orthodontic treatment.
Study design: systematic reviews with or without meta-analysis. In case of Cochrane reviews, the
most recent publication was included, and all previous versions were excluded.  
Search Strategy
A comprehensive literature search was carried out using the following key terms: patient expectation,
patient experience, patient satisfaction, or the impact of fixed appliance orthodontic treatment. This
was  completed  using  electronic  databases:  MEDLINE via  OVID  (1946  to  31  December  2018),
EMBASE (1974 to 31 December 2018),  AMED (Allied and Complementary Medicine Database)
(1985 to November 2018), PubMed (inception to 31 December 2018), Web of Science (1900 to 2018)
and PsychINFO (1806 to 31 December 2018). Any ongoing systematic reviews were searched using
Prospero  and  a  grey  literature  search  was  undertaken  using  Google  Scholar  and  OpenGrey
(www.opengrey.eu/). No language restriction was applied. No restrictions were applied in terms of the
date,  status of publication or the age of treated patients.  All  the relevant  articles were identified,
retrieved and assessed for eligibility of inclusion by two reviewers (Y.A.Y. and G.M.). Any study that
assessed patient perception of malocclusion solely was excluded. Any disagreements were resolved by
discussion or alternatively by a third assessor.
Data Extraction and Synthesis
After screening the eligible systematic reviews, the following data were extracted independently and
in duplicate by two reviewers (Y.A.Y and G.M): (1) year of publication; (2) study design; (3) number
of studies included; (4) period of search; (5) name of journal; (6) objectives of the study; and (7)
quality of evidence. 
Quality Assessment 
All eligible reviews were assessed independently by two reviewers (Y.A.Y and G.M) using the level
of evidence of the AMSTAR 2 quality assessment tool (A Measurement Tool to Assess Systematic
Reviews) (Table 1). AMSTAR 2 is a 16-item tool to assess the methodological quality of systematic
reviews.(23) It is a modified and updated version of 11-item AMSTAR that has been internally and
externally  validated  with  good  reliability.(24,25) Any  disagreements  would  be  resolved  initially  by
discussion or in conjunction with a third reviewer if necessary. 
As the data were qualitative in nature, meta-analysis was not possible. The data were synthesized
using thematic synthesis by identifying the important and most prominent themes with the findings
summarized  accordingly.  Thematic  analysis  is  a  form of  analysis  that  can be used  in  qualitative
research,(26) by examining, emphasising, pinpointing and recording themes within data. (27) Themes are
patterns within sets of data that are associated to a specific research question and are essential to the
description of a phenomenon.(28) Consequently,  the following thematic headings were identified: (1)
quality of evidence; (2) aesthetics; (3) OHRQoL; (4) age and gender; (5) ethnicity; and (6) family
relationships. 
RESULTS
A total of 169 potentially eligible studies were identified, with 6 duplicates leaving 163 for screening.
Of these, 152 studies were excluded because they were either observational or intervention studies
(not  systematic  reviews).  This  left  11  relevant  systematic  reviews  to  be  included  in  this  study,
however two were later removed(29,30) as these were earlier versions of an updated Cochrane review. (31)
Therefore, nine systematic reviews(14,31-38) published between 2007 and 2018 (Figure 1) were included.
Table 2 shows the characteristics of the studies included in this review. 
Quality of the Evidence
The quality of the reviews was variable (critically low, low, and medium) (Table 3). Some AMSTAR 2
items were not reported in the reviews including: (1) a protocol (reported by two reviews); (31,38) (2)
providing a list of excluded studies and justifying exclusions (reported by three reviews); (31,32,36) and
(3) reporting sources of funding for included studies (reported by one review). (31) Additionally, only
four meta-analyses were available(31,33,35,38) (Table 3). As the present review is a narrative overview, all
studies were included irrespective of quality. There was complete consensus between the reviewers
regarding the quality assessment except for one review, which was resolved by re-assessment and
discussion. 
Most  of  the  available  studies  assessing  patient  perception  were  observational  with  very  limited
clinical trials and systematic reviews.(14,35,37,38)
At  least  three  reviews  highlighted  that  no  gold standard measure  was  used for  assessing patient
perception.(14,35,38)
Aesthetics
Perception of facial aesthetics, which in turn enhances the quality of life, was the primary motivation
for seeking orthodontic treatment.(34,37) Improvements in aesthetics at the end of treatment and a high
quality of care were linked with both patient and parent satisfaction with treatment.(36)  
Oral Health-Related Quality of Life 
Although pain experience was reported during the initial stages of treatment, (33) conflicting results
were  found.(31) Pain,  psychological  discomfort  and  physical  limitations  (mainly  during  the  initial
stages  of treatment)  were associated with patient  dissatisfaction with treatment and compromised
OHRQoL.(14,36)
It  was  found  that  completion  of  orthodontic  treatment  results  in  improvement  in  the  OHRQoL,
especially  in  relation  to  social  and  emotional  wellbeing.(14,35,38) One  study  could  not  draw  any
conclusions regarding patient satisfaction at  the end of treatment, (32) whereas a more recent  study
reported that patients and parents were highly satisfied with orthodontic treatment.(36)
Age and Gender
The majority of studies were conducted in a limited age rage, usually involving adolescents. There
was  insufficient  evidence  to  relate  age  to  treatment  satisfaction.  In  spite  of  gender  not  being
conclusively associated with treatment satisfaction, females were reported to have greater concerns at
the start, and higher expectations at the end of treatment than males.(36) It was however noted that one
of the included reviews did not find this.(37)
Ethnicity 
There was no information regarding the influence of ethnicity on patient perception with treatment.
Family Relationships
Some differences were noted about parent and patient expectations and their motivation for treatment,
as  some  children  and  adolescents  were  encouraged  to  undergo  treatment  by  their  parents. (36)
Samsonyanová  and  Broukal  (2014)(34) mentioned  the  importance  of  an  adequate  child-parent
relationship for cooperation with orthodontic treatment.
DISCUSSION
The objective of this overview was to evaluate patient perception of labial fixed appliance orthodontic
treatment. The overview method was selected in order to provide a contemporary transitive evidence-
based summary of patient motivation for seeking treatment, their perceptions of the treatment process
as well as determining the impact of treatment overall on psychological wellbeing. As such, synthesis
was at the level of the systematic reviews rather than at the individual study level. In addition to
facilitating  assessment  at  multiple  time-points  throughout  treatment  and  cross  comparisons,  the
overview method also allowed the influence of other factors such as aesthetics, gender, age, ethnicity
and  family  relationships  on  perception  of  labial  fixed  appliance  treatment  to  be  assessed. This
overview also presents and evaluate all published research on this topic despite some reviews being
assessed as low/critically low quality.  Therefore, the findings of the overview are dictated by the
quality of the earlier systematic reviews and original studies. Profile change and speech were beyond
the scope of the overview.
Most of the original studies we were able to include were observational, particularity using a cross-
sectional design(14,35,37) with the longitudinal studies having a short follow up period. Only a limited
number of randomised controlled trials (RCTs) and systematic reviews with meta-analysis have been
undertaken in this area(32,35,38) and the deficiency in the availability of randomised clinical trials may be
related to the difficulties in designing such a study, attrition bias, or due to ethical issues such as
assigning the participants randomly to “orthodontic treatment” and “no treatment” groups with long
term follow-up. This in turn weakens the evidence on which systematic reviews can be based. (14,32,38)
The Cochrane review by Wang et al. (2018)(31) reported that all the included RCTs had confounding
variables, limitations,  and whilst  some were at low or high risk of bias,  this  was unclear for the
majority of studies. This means that not only the type of study is important, but careful study design is
also imperative when undertaking high quality research in this field for later synthesis as part of a
systematic review and in subsequent overviews such as this study.  
Moreover,  inadequate information about  sample size and statistical  power calculations,  and hence
generalisability, was also noted and this also compromised the strength of the available evidence. (35,36) 
No systematic review was of high quality when assessed using the AMSTAR 2 tool, due to reasons
including lack of protocol registration, rationale for excluding individual studies, conducting of meta-
analysis, and assessment, and impact of publication bias. Therefore, further high-quality prospective
primary research with adequate sample sizes are needed to assess patient perception before, during,
and after treatment with fixed orthodontic appliances, as reported by almost all the reviews included
in this study;(14,31-38) along with further high quality and well reported systematic reviews with meta-
analyses to enable further overviews. 
Improving facial appearance and social attractiveness was found to be the main reason for seeking
orthodontic treatment(34,37) and this improvement in aesthetics and psychological wellbeing at the end
of  treatment  correlated  with  patient  and  parent  satisfaction.  The  findings  of  poor  self-perception
related  to  adverse  dental  aesthetics,(39) orthodontic  treatment  need  and  malocclusion  being
significantly associated with a negative impact on OHRQoL has been noted by a large number of
authors.(20,34,35,40-65) This  effect  could  be  due  to  teasing  and  bullying  (among  children)  and  the
associated  poor  self-esteem,  social,  emotional  and  psychological  well-being  influence  of
malocclusion.(34)
Whilst it was not surprising that the aesthetic impact of malocclusion is the greatest motivation for
seeking orthodontic treatment as patients usually expect  an improvement in dentofacial  aesthetics
with  treatment,  correcting  functional  aspects  of  malocclusion  should  also  be  explored  in  future
reviews. Moreover, improving the aesthetics of malocclusion is likely to meet patient expectations of
treatment although  long treatment duration, pain, and problems with retainers were associated with
clearly associated with patient dissatisfaction.(14,36)
Orthodontic  treatment  can result  in  quality  of  life  deteriorating in  terms of  pain and discomfort,
functional  limitation,  and deterioration  in  psychosocial  and emotional  wellbeing.  This  principally
occurs  during  the  initial  stages  of  treatment  and  reduces  as  treatment  progresses.  This  can  be
attributed to the fact that as treatment progresses, the causative factor of the deterioration of OHRQoL
(malocclusion)  fades  away.  Therefore,  both  a  short  term  and  long  term  evaluation  of  patient
perception is important for successful treatment. O’Brien et al.  (1998) (66) and Bennett and Phillips
(1999)(67) emphasized that an objective treatment assessment should be supplemented with measures
to  assess  health-related  quality  of  life  as  determined by  patients,  where  patient  satisfaction  with
treatment and treatment outcomes are not related to clinician opinion or the objectivity of the findings.
The variations in the measures used to evaluate OHRQoL or the differences in the approaches for
implementing the same measure restricted the standardization of the assessment method and resulted
in heterogeneity.(14,35,38) Additionally, most of the studies were observational and consequently were
subject to bias and confounding that adversely affected their validity. (14,68) As in any questionnaire
study, data could be subject to different sources of bias and errors (69) resulting from several factors
including  age,  gender,  ethnicity,  psychological  status,  and  socio-economic  status.  As  a  result,
confounding is  likely  to  be present  in  studies  of  patient  perception. (14) To  further  complicate  the
situation, the meta-analysis by Andiappan et al. (2015)(35) identified publication bias and heterogeneity
among the findings of the available studies between countries and populations.
Further revisions and refinements are also required for OHRQoL measures to become more condition
specific for orthodontics and therefore increasing their validity.(16)
Adults and females are  noted to  be more dissatisfied with appearance and were,  therefore,  more
motivated to undergo orthodontic treatment than younger and male patients.  Similarly,  adults and
female patients may be more sensitive both during, and, with the outcome of treatment, (36) although
this was not a consistent finding.(37) Ethnicity has not been shown to influence patient expectation, and
should  be  investigated  further  due  to  global  cultural  variance.  However,  the  majority  of  studies
investigating  the  effect  of  orthodontic  treatment  on  quality  of  life  have  involved  children  and
adolescents rather than adults.(5,26) This is most likely due to the fact that children and adolescents seek
treatment more frequently than adults.(38) It  should be noted studying OHRQoL in adolescent and
children undergoing orthodontic treatment is complicated by the fact that the quality of life views of
children  and  adolescents  differ  to  those  of  adults(70) and  the  validity  of  assessments  can  be
compromised when used for different age groups.(38) Furthermore, adults and children have different
cognitive  capabilities,  therefore,  an  age-specific  questionnaire  should  be  designed  to  solve  this
problem and to follow the changes in behaviour with age.(16,71) 
Since adequate cooperation of patients with orthodontic treatment might reflect their relationship with
their parents, it is necessary to examine and influence parental attitude toward treatment positively. (34)
Furthermore,  due  to  the  possibility  of  differences  in  patient  and  parent  expectations,  effective
communication between the orthodontist-patient-parent(s) is important. A good orthodontist-patient
relationship and meeting patient expectations is necessary in order to achieve good patient compliance
during treatment as well as provide satisfaction with the final treatment outcome. However, these
expectations should be realistic and sufficient information about all aspects of treatment should be
provided before starting treatment. 
Although this overview is based on information from systematic reviews, there are some limitations.
Whilst  no  data  are  retrieved  from primary  studies  in  an  overview,  the  data  were  collated  using
thematic synthesis of the main domains reported by review authors. We used the AMSTAR 2 tool (23)
for the assessment of systematic reviews and included both randomised and non- randomised studies
along with a simpler categorical rating of study quality which was more comprehensive than the
original  numerical  scoring  version.(24,25)  Future  research  should  include  the  impact  of  orthodontic
treatment  along  with  quantitative  measures  such  as  treatment  duration,  rate  of  tooth  movement,
skeletal and dental effects, and occlusal results.(4)
CONCLUSIONS
There is a lack of high-quality systematic reviews and meta-analyses for assessing patient perception
with fixed appliance orthodontic treatment. The aesthetic impact of malocclusion is the main motive
for  seeking orthodontic  treatment. Quality  of  life  reduces  during the initial  stages  of  orthodontic
treatment,  but  improves  in  the  later  stages  of  treatment.  Assessment  before,  during  and  after
orthodontic treatment is necessary to comprehensively assess patient perception at all stages of care.  
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